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1. 3-Dimensional Power Spectrum of
Galaxies [medium to large scales]

2.  Power Spectrum of matter from
the Lyman-α forest [very small to
medium scales]

3. Two-point correlation function of
galaxies [small-scales]
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Sloan Digital Sky Survey

1/4 of sky

Position of 106 galaxies,
105 quasars



The cosmological density perturbation
spectrum

• Power spectrum of cosmological
density fluctuations:
P(k) ~ wave number k

• Primordial Harrison-Zeldovich:
from scale invariance

– Natural solution to perturbation spectrum:
self-similar evolution

• Predicted by inflation
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Statistical properties of DM & Galaxies
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Measuring P(k)
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Matter Domination
[Δ2 grows]

Radiation Domination
[δΦrad decays]

Perturbations enter horizon:
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How does                    probe neutrinos?
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Is this a coincidence?



Neutrino Fraction from CMB and 3D P(k)
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SDSS Measurement of the Lyman-α forest

←the flux power spectrum →

λ (Å)



Measuring Pm(k) with Lyman-α forest PF(k)

Using > 3000 quasar spectra from
the SDSS quasar survey…
Much broader range in k and much
higher statistical precision

Flux: Keck vs. Sloan
Matter

- Normalized through LANL N-body simulations
- Monte-Carlo of likelihood for (Pm(k)|PF(k)) 

Croft et al. ‘02

SDSS, Hui et al. ‘03



WMAP+SDSS PWMAP+SDSS Pgg(k)(k)

WMAP+ACBAR+CBI + SDSS Galaxies + SDSS Ly-α + HST:  Dark Matter

WMAPext+SDSS Pg(k)

+ HST H0

+ SDSS Ly-α
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Theory & measurement of the Galaxy Correlation Function

Zehavi et al., 2003:

A high-statistics
measurement of the
galaxy correlation
function over a large
range of scale…



Statistical properties of DM & Galaxies



wp(r) Parameter Results:

0.023±0.0010.024±0.001Ωb h2

0.122±0.0090.137±0.008Ωc h2

0.98±0.030.98±0.03ns

24±325±31010 As

0.12±0.060.11±0.06τ

0.30±0.040.36±0.04Ωm

0.92±0.080.96±0.08σ8

70±3 km s-1 Mpc-167±3 km s-1 Mpc-1H0

-(14.7±2.6)x1013 Mo M1

-1.26±0.06α

-(6.2±0.9)x1012 MoMmin

-1.21±0.08bg

WMAP + SDSS Pg(k)CMB + wp (M<-21)

p=(θ, Ωb h2, Ωc h2, As, ns,M1,α)



Summary

• The Sloan Digital Sky Survey provides a wealth of
information on the distribution of galaxies, gas, and dark
matter in the universe

• The fraction of cold dark matter, dark energy, and
neutrinos.

• The properties of the primordial density perturbation
spectrum and thus the process that produced this
spectrum.

• Fundamental particle physics

• Astrophysics of galaxy formation


